G-protein-dependent cell surface dynamics of the human serotonin1A receptor tagged to yellow fluorescent protein.
Serotonergic signaling appears to play a key role in the generation and modulation of various cognitive, behavioral, and developmental processes. The serotonin(1A) receptor is an important member of the superfamily of seven transmembrane domain G-protein-coupled receptors and is the most extensively studied among the serotonin receptors. Several aspects of serotonin(1A) receptor biology such as cellular distribution and signal transduction characteristics are technically difficult to address in living cells on account of the inability to optically track these receptors with fluorescence-based techniques. We describe here the characterization of the serotonin(1A) receptor tagged to the enhanced yellow fluorescent protein (EYFP) stably expressed in Chinese hamster ovary (CHO) cells. These receptors were found to be essentially similar to the native receptor in pharmacological assays and can therefore be used to reliably explore aspects of receptor biology such as cellular distribution and dynamics on account of their intrinsic fluorescent properties. Analysis of the cell surface dynamics of these receptors by fluorescence recovery after photobleaching (FRAP) experiments has provided novel insight into the molecular mechanism of signal transduction of serotonin(1A) receptors in living cells. Interestingly, addition of pharmacologically well-characterized ligands or activators of G-proteins altered the diffusion characteristics of the receptor in a manner consistent with the G-protein activation model. These results demonstrate, for the first time, that membrane dynamics of this receptor is modulated in a G-protein-dependent manner.